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Abstract -   Nowadays, due to the rapid development of the 
countries, the High voltage lines are become inside the 
cities. The magnetic radiation near high voltage 
transmission lines is very important issue that both the 
researchers and the population are worry about. Many 
previous work states that, it is dangerous not only to people 
but even to our fauna and flora. It causes cancer and some 
other illness such as Leukemia. Hence, investigating the 
magnetic field is tremendously important for the safety of 
the people. We had developed some equations and Maltlab 
Graphic User Interface  for double circuit 132Kv vertical 
configuration base on Bio-savart’s law and Maxwell’s 
equations, to make easy for the researchers to calculate the 
magnetic field, It was applied the superposition method of 
multiple conductors. Moreover, the measurement was done 
by using Electric and Magnetic Field Digital Exposure 
System to collect data in Johor, Malaysia. Based on our 
results there are a good number of parameters that control 
the magnetic field; the current magnitude, the high of the 
conductor above the ground and the space between the 
conductors. The correct phase arrangement can reduces the 
magnetic up to 91.5% and the increment of 8m in the height 
will reduce 79% of magnetic emission. 
Index Terms - Magnetic field, Matlab GUI, Human safety 
level. 
I. INTRODUCTION 
 
 Nowadays, the modern society is highly dependent 
on electricity, it is nearly impossible to survive in the 
future without this precious energy. During the last two 
decades, industrialized countries are more concerned 
with an increase in EMF which has health hazards. 
Electromagnetic field radiated from High Voltage 
Transmission Lines (HVTLs) and electrical equipment 
may create low and weak electric current through our 
bodies [1]. In crowded regions, as a result of town’s 
expansion during the last decades, HVTLs which were 
far from people are now close to the residential houses. 
Mostly the previous investigations had shown no really 
serious effects on human health from the EMF due to 
HVTL, but recent studies have taken the opposite side. 
Besides HVTLs, there are a good number of appliances 
that possibly radiate EMFs such as electric blankets, 
copy machines, monitors and televisions which need to 
be studied according to [2]. 
This work has investigated, measured, and analyzed 
the EMF in the proximity of HVTL in Batu Pahat, Johor, 
Malaysia which has been selected as a physical example 
for studying purposes. Nonetheless, there is no general 
agreement about the acceptable limited value of 
environmental electromagnetic fields, or induction 
currents produced by these fields in human body. Since 
late 1970s, when Wertheimer and Leeper suggested the 
existence of a connection between the presence of 
overhead high transmission lines and certain illnesses 
(leukemia and other types of cancer), there has been a 
great deal of discussion regarding the possible effects of 
electromagnetic fields on living beings [3]. Many works 
tried to find whether childhood cancer may be linked to 
magnetic fields from transmission power lines. Through 
the discussion of the most important epidemiological 
studies, the correlation is uncertain. As a conclusion, 
whether cancer is caused by magnetic fields or by 
something else still needs further research. The health 
and environmental aspects of high voltage transmission 
lines have been divided into broad areas of studies. 
The exact calculation of these electromagnetic fields 
requires the use of Maxwell’s equations. Only very 
simple geometries in magnetic field by direct integration 
of Maxwell’s equations can be calculated as it is was first 
formulated. 
II. MAGNETIC FIELD CALCULATION 
 
The magnetic field produced by a power line is 
radiated in form of vectors and it is in circular form 
hence it is calculated as the vectorial sum of the magnetic 
fields produced by each conductor’s current separately. 
The equations used in this work are simplified, to make 
easier the calculation of magnetic field. These formulas 
can be readily used for the analytical calculation of the 
produced magnetic field at any point in the vicinity of the 
power lines. An overhead line generates an electrostatic 
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field in its vicinity because of the voltage at which it is 
energized and the charge in its conductors trapped in its 
capacitance network. The intensity of the magnetic field 
is proportional to the currents so that it varies with the 
load condition. However, in HVTLs, the load factor 
seldom if ever is lower than 75% so that the load current 
stays above 75% rated value most of the time. In 
calculating the magnetic field, we will assume that the 
current flowing is the rated full-load current [4]. 
 
A. DOUBLE CIRCUIT VERTICAL 
CONFIGURATION OF 3 PHASE LINE 
 
The MATLAB program was developed using the 
formula used for the calculation of magnetic flux 
density produced by overhead transmission line as 
discussed by [5]. The magnetic field of a transmission 
line is calculated using a two-dimensional approach is 
used and assumes a flat uniform earth with non-
sagging uniform and parallel lines. The calculation 
determines the magnitude and direction of B at any 
point, J (coordinate, Xj, Yj). The x-z plane is the plane 
of the earth’s surface; the transmission line is parallel 
to the z-axis and intersects the x-y plane at the point I 
(coordinate Xi, Yi).  
 
Fig.1. Vertical Tower Configuration 
The K1, K2, K3, K4, K5 and K6 are the coordinates of 
the conductors: 
ܭଵ ൌ ቂെ ௌ೓ଶ , ሺܪ ൅ 2 כ ܵ௩ሻቃ                                  (1) 
ܭଶ ൌ ቂെ ௌ೓ଶ , ሺܪ ൅ 1 כ ܵ௩ሻቃ                                  (2) 
ܭଷ ൌ ቂെ ௌ೓ଶ , ሺܪ ൅ 0 כ ܵ௩ሻቃ                                  (3) 
ܭସ ൌ ቂௌ೓ଶ , ሺܪ ൅ 2 כ ܵ௩ሻቃ                                      (4) 
ܭହ ൌ ቂௌ೓ଶ , ሺܪ ൅ 1 כ ܵ௩ሻቃ                                     (5) 
ܭ଺ ൌ ቂௌ೓ଶ , ሺܪ ൅ 0 כ ܵ௩ሻቃ                                     (6) 
Using Ampere’s circuital Law, the magnetic field 
intensity at the observation point J due to the current, 
ܫሺݐሻ at point I in Fig. 3, is given by  
ܪ௝௜ሺݐሻ ൌ ூ೔ሺ௧ሻଶగ ቈ
൫௒ೕି௒೔൯௫ି൫௑ೕି௑೔൯௬
൫௒ೕି௒೔൯మି൫௑ೕି௑೔൯మ
቉ ܣ/݉                  (7) 
Where: 
X is a unit vector in the x direction; Y is a unit vector in 
the y direction. ܪ௝௜ሺݐሻ is the magnetic field intensity at 
point J due to current at I. 
For n conductors,  ܪ௝ሺݐሻ ൌ ෌ ܪ௝௜ሺݐሻ ܣ݉݌݁ݎ݁ݏ/௡௜ୀଵ
݉݁ݐ݁ݎ 
 
Fig.2. Transmission Line Coordinate System. 
Using the expression for magnetic flux density, ܤ ൌ ߤ଴ܪ 
where ߤ଴ the magnetic permeability of free space having 
a numerical value of 4ߨ כ 10ି଻ܪ/݉  and using phasor 
notations, the x-component of magnetic flux density is 
given by: 
ܤ௝௫ሺݓሻ ൌ 2 ∑ ሺூ೔סఏ೔ሻ൫௒ೕି௒೔൯൫௒ೕି௒೔൯మି൫௑ೕି௑೔൯మ ሺ݉ܩሻ
଺௜ୀଵ                    (8) 
ൌ หܤ௝௫ሺݓሻหסߠ௫ ሺ݉ܩሻ 
For Eq.9 until Eq.23 refer to Fig. 1 
ܣଵ௫ ൌ ூೌ൫௒ೕି௄ೌభ൯ቀ൫௒ೕି௄ೌభ൯మା൫௑ೕି௄ೌభ൯మቁ                                      (9) 
ܣଶ௫ ൌ ூೌ൫௒ೕି௄ೌమ൯ቀ൫௒ೕି௄ೌమ൯మା൫௑ೕି௄ೌమ൯మቁ                                      (10) 
ܤଵ௫ ൌ ூ್൫௒ೕି௄್భ൯ቀ൫௒ೕି௄್భ൯మା൫௑ೕି௄್భ൯మቁ                                      (11) 
ܤଶ௫ ൌ ூ್൫௒ೕି௄್మ൯ቀ൫௒ೕି௄್మ൯మା൫௑ೕି௄್మ൯మቁ                                     (13) 
ܥଵ௫ ൌ ூ೎൫௒ೕି௄೎భ൯ቀ൫௒ೕି௄೎భ൯మା൫௑ೕି௄೎భ൯మቁ                                      (14) 
ܥଶ௫ ൌ ூ೎൫௒ೕି௄೎మ൯ቀ൫௒ೕି௄೎మ൯మା൫௑ೕି௄೎మ൯మቁ                                      (15) 208
ܤ௝௫ሺݓሻ ൌ ሺെ2 כ 10ି଻ሻሺܣଵ௫ ൅ ܣଶ௫ ൅ ܤଵ௫ ൅ ܤଶ௫ ൅ ܥଵ௫ ൅
                   ܥଶ௫ሻ                                                          (16) 
The x-component of the magnetic flux density is given 
by: 
ܤ௝௬ሺݓሻ ൌ െ2 ∑ ሺூ೔סఏ೔ሻ൫௑ೕି௑೔൯൫௒ೕି௒೔൯మି൫௑ೕି௑೔൯మ ሺ݉ܩሻ
଺௜ୀଵ          (17) 
ൌ หܤ௝௬ሺݓሻหסߠ௬ ሺ݉ܩሻ 
ܣଵ௬ ൌ ூೌ൫௑ೕି௄ೌభ൯ቀ൫௒ೕି௄ೌభ൯మା൫௑ೕି௄ೌభ൯మቁ                                (18) 
ܣଶ௬ ൌ ூೌ൫௑ೕି௄ೌమ൯ቀ൫௒ೕି௄ೌమ൯మା൫௑ೕି௄ೌమ൯మቁ                                (19) 
ܤଵ௬ ൌ ூ್൫௑ೕି௄್భ൯ቀ൫௒ೕି௄್భ൯మା൫௑ೕି௄್భ൯మቁ                                (20) 
ܤଶ௬ ൌ ூ್൫௑ೕି௄್మ൯ቀ൫௒ೕି௄್మ൯మା൫௑ೕି௄್మ൯మቁ                                (21) 
ܥଵ௬ ൌ ூ೎൫௑ೕି௄೎భ൯ቀ൫௒ೕି௄೎భ൯మା൫௑ೕି௄೎భ൯మቁ                                 (22) 
ܥଶ௬ ൌ ூ೎൫௑ೕି௄೎మ൯ቀ൫௒ೕି௄೎మ൯మା൫௑ೕି௄೎మ൯మቁ                                 (23) 
ܤ௝௫ሺݓሻ ൌ ሺെ2 כ 10ି଻ሻ൫ܣଵ௬ ൅ ܣଶ௬ ൅ ܤଵ௬ ൅ ܤଶ௬ ൅ ܥଵ௬ ൅
ܥଶ௬ሻ                                                                     (24) 
Where ߠ௫  and ߠ௬  are not necessarily equal and hence the 
locus of value of  ܤ௝ሺݐሻ is an ellipse in the x-y plane. The 
magnitudes of the major and semi-minor axes of the 
ellipses are given by: 
ܤ௝௠௔௫ ൌ ݉ܽݔ௠ ቈቂ൫ܤ௝௫൯௠ cos ൬ሺݓݐሻ ൅ ߠ௫ ൅
ሺ݉ െ  1ሻ గଶቁቃ
ଶ ൅ ቂ൫ܤ௝௫൯௠ cos ൬ሺݓݐሻ ൅ ߠ௫ ൅
 ሺ݉ െ  1ሻ గଶቁቃ
ଶ൨
భ
మ ሺ݉ܩሻ                                       (25) 
ܤ௝௠௜௡ ൌ ݉݅݊௠ ቈቂ൫ܤ௝௫൯௠ cos ൬ሺݓݐሻ ൅ ߠ௫ ൅ ሺ݉ െ
 1ሻ గଶቁቃ
ଶ ൅ ቂ൫ܤ௝௫൯௠ cos ൬ሺݓݐሻ ൅ ߠ௫ ൅  ሺ݉ െ
 1ሻ గଶቁቃ
ଶ൨
భ
మ ሺ݉ܩሻ                                   (26) 
Where m=1, 2, 3, 4. The pair m=1, 3 and m=2, 4 
correspond to two directions of the same axis. If m=1, 3 
corresponds to the semi-major axes, and if m=2, 4 
corresponds to the semi-minor axes and vice versa. The 
resultant magnetic flux density is given by: 
ܤ௝௥௘௦௨௟௧௔௡௧ ൌ ට൫ܤ௝௠௔௫ଶ ൅ ܤ௝௠௜௡ଶ ൯ ሺ݉ܩሻ                  (27) 
 
III. RESULT AND ANALYSIS 
In order to simplify the calculations and the analysis of 
the magnetic field produced by the line, the model of an 
assembly of horizontal conductors parallel to the axis is 
used [6][7]. This model is precise for the calculation of 
the magnetic fields if, as usual, the conductor sag is small 
in comparison to the span. 
The measurements of the magnetic field near HVTL are 
taken at an incremental distance away from the 
conductors and the measurement direct under the 
conductor from the center of the span to the tower. 
Besides, to investigate when the magnetic field is at the 
peak time, hence we had collected the data in one 
position in middle of the span under the minimum 
clearance which is 11.36m. The magnetic field of HVLs 
is generally affected by many variables [8] such as: 
Magnitude of phase Current (I), Conductor Height (H), 
Conductor Configuration (Phase), Lateral Distance (X) 
and space between the conductors (S). However, in this 
project it has been focus on I, S, H, Phase and the J is 
fixed to 1m above the ground as suggested by IEEE. 
The Variation of magnetic field depends on the gradual 
increment of the current. The peak of the magnetic is 
15.5 mG when all the variables are fixed and the current 
varying from 200 A to 1 KA. It is very clear that when 
the flow of current in the conductor is increased, the 
magnetic will be increase accordingly. That shows the 
magnetic field is directly proportional to the current. 
According to superposition method the summation of the 
vectors will result as the resultant MF. 
 
Fig.3. Magnetic field when the current changes. 
The Figure 4 shows that when the height of the 
conductor from the ground augment, hence the magnetic 
radiation decrease accordingly. It means, when we fixed 
all the parameters and the height is variable, Hence, by 
the time the height increases, the radiation of the 
magnetic is greater due to the strength of the magnetic 
near the conductor. This is show that the B is inversely 
proportional to the height. Increasing the vertical 
distance between the conductors and the edge of the 
ROW (Right Of Way) will decrease MF (Magnetic 
field); this can be done by increasing the height of the 
support structures.  209
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